In the two-or multi-layer turbulence models, the turbulence in the near-wall layer has been described by algebraic e~p r e s s i o n s~-~~. In these turbulence models, the turbulent kinetic energy and the dissipation rate in the near-wall layer have been constructed by piecewise continuous functions. As a consequence, the computational results may depend on the location of the partition between the near-wall layer and the fully turbulent region8. In some of these methods, a quadratic variation of the turbulent kinetic energy has been assumed in the near-wall region and the dissipation rate has been derived from the logarithmic velocity profile where the coefficients ai, bi, and ci are functions of time such that ai = bi -ci = 0 , and the over-bar denotes time average. Note that the fluctuating normal velocity component grows in proportion to the square of the distance from the wall due to the wall proximity effect. The turbulence in the very closed to the wall region, i.e., y=O can be written as; In the Boussinesq eddy viscosity assumption, the Reynolds stress is given as; aui auj axj axi
Very close to the wall, the velocity gradient is a constant. Thus eqs. ( 8 ) and (9) indicate that the eddy viscosity is in proportion to the third power of the distance from the wall; whereas, eqs. (2-4) and ( 6 ) indicate -Cpf -a
The dissipation rate given as eq. (12) al. 25 , Hassid and Poreh26, and Acharya and Reynolds27, the dissipation rate in the near-wall layer has been obtained by linear combination of eqs. (7) and (12) , and is given as; has been used in the present study, and partial justification is presented in the following paragraph.
Consider the turbulent kinetic energy equation given as;
where Uk is the turbulent Prandtl number for the k-equation and Pr--u.'u '(aui/axj) is the production rate. Very close to the wall (y=O), the molecular viscosity dominates over the turbulent eddy viscosity, and the convection term is found to be negligible compared with the diffusion term from an order of magnitude analysis1. Then the analytical solution of eq.
(15) for y=O is given as eq. (7). For y>O, the turbulent eddy viscosity % j grows in proportion to the third power of the distance from the wall. Hence it can be argued that the dissipation rate given as eq. kg-m/sec2-m3 and -1.40 kg-m/sec2-m3, respectively. In the present computation, dp/dx = -1.405 kg-m/sec2-m3 has been used. The converged solution has been obtained after approximately 400 iterations.
The computational results for the velocity, the turbulent kinetic energy, and the Reynolds stress are compared with the experimental data in 
